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Toxic Effects in Other Species; N-Nitroso Compounds

Acute Toxicity. Barnes and Magee (1954) observed that NDMA-
induced acute and chronic toxicity in rodents was most striking
in the liver, probably because that is the site of major metabolic
activation. Other studies indicate that the hepatotoxicity of
nitrosamines follows a marked impairment of protein synthesis.
This is probably a consequence of defective RNA processing (Emmelot,
1964; Mager et al., 1965; Mizrahi and de Vries, 1965), which is
believed to be responsible for a secondary defect in peptide chain
initiation (Pegg, 1977). DNA synthesis is also acutely impaired
after administration of NDMA, possibly because of decreased DNA
polymerase activity (Salisbury and O'Connor, 1976) or the induc-
tion of lesions in the DNA template. In the rat, single toxic
doses of NDMA (20 mg/kg body weight or greater) and NDEA (200 rag/kg
body weight) result in striking central zonal necrosis of the liver
(Barnes and Magee, 1954; Solt _et al., 1977), which, for NDMA, begins
within 6 hours. Milder hepatotoxicity, also accompanied by central
zonal localization, resulted from administration of the heterocyclic
nitrosamine NPYR (Hendy and Grasso, 1977).

Studies of nitrosamine-induced acute toxicity in organs other
than the liver are relatively uncommon. Renal toxicity is of
particular interest since it appears to correlate with the late
appearance of neoplasia of the kidney in a manner somewhat similar
to that in the liver. Administration of single, very high doses
of NDMA to young rats resulted in a decrease in DNA synthesis in
the kidney after only 24 hours. Focal periglomerular collections
of replicating mesenchymal cells, which were observed on the second
day, continued to enlarge, ultimately resulting in mesenchymal
neoplasms.  Since the replicating cells were located in precisely
the same place as the toxically injured cells and since the degree
of toxic injury and the tumor incidence were both dose dependent,
these findings Indicate a relationship between acute cellular
damage and ultimate tumor development (Hard and Butler, 1970,
1971).

Greenblatt and Rijhsinghani (1969) reported that susceptibility
for necrosis of the olfactory epithelium 48 hours after administration
of a nitrosamine seemed to correlate with carcinogenic response in
Syrian golden hamsters. The acute toxicity of nitrosoalkylamines
generally decreased with increasing chain length, and at the LD,_n
level, NDEA was a far more effective nasal toxin and carcinogen than
was NDMA. The LD^Q'S of many of these agents have been determined.
The most potent is considered to be nitrosomethylbenzylamine, which
has an LDcQ of 18 mg/kg body weight in rats (Druckrey ejt al., 1969;
Shank, 19/5). When measuring the LD^'s of several carcinogens,
such as NPiP, that are not carcinogenic in the liver, Mirvish (per-
sonal communication, 1981) observed that death occurs almost imme-
diately after ingestion because of toxic effects on the nervous
system characterized by convulsions.